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Description 

TECHNICAL FIELD 

[0001] The present invention relates to an ink jet print- 5 
head used for a printing unit of a printer, a facsimile ma- 
chine, a plotter and the like. The present invention also 
relates to a nozzle plate used for such a printhead. 

BACKGROUND ART 

[0002] Among ink jet printheads of the above type, 
there is an example shown in Fig. 1 7 which is already 
known. In this conventional ink jet printhead, the glass 
plate 70 as a head substrate has a lower surface pro- 
vided with a plurality of dented groove-shaped ink pas- 
sageways 71 (only one passageway is shown for con- 
venience of Illustration) which are formed by etching. A 
lower opening 71a of each ink passageway 71 is closed 
by a diaphragm 80. The diaphragm 80 includes a thin 
glass plate 81 capable of deflecting and has a lower sur- 
face formed with a conductive layer 82 such as an ITO 
layer (tin oxide layer containing a small amount of addi- 
tives, or indium oxide layer containing tin oxide). The 
conductive layer carries a piezoelectric element 83 at- 
tached thereto. 

[0003] With such an arrangement, when voltage is 
supplied to the piezoelectric element 83, the thin glass 
plate 81 deflects concavely into the ink passageway 71 , 
as shown by arrow a in Fig. 17. As a result, the volume 
of the ink passageway 71 is instantly reduced to inject 
the ink contained in the ink passageway 71 from a noz- 
zle bore 84. 

[0004] However, in the conventional ink jet printhead, 
the head substrate 70 is made of a glass plate 70 as is 
the diaphragm 80, and the dented groove-shaped ink 
passageway 71 is made by an etching process, thereby 
rendering the etching process to be very difficult to per- 
form. Further, for the purposes of processing the glass 
plate 70 to have predetermined outer dimensions, there 
may be necessary to perform a sand-blasting operation 
for example, which will require cleaning in a later proc- 
ess. Further, the glass plate 70 is susceptible to a dam- 
age such as cracking, thereby requiring delicate han- 
dling. Therefore, with the conventional ink jet printhead, 
the manufacturing processes are very complicated, the 
production efficiency is low, so that there exists an in- 
herent problem of incurring cost increase. 
[0005] On the other hand, high density printing is 
needed also in the f ield of ink jet printheads. For realiz- 
ing high density printing with the conventional ink jet 
printhead shown in Fig. 17, it is necessary to increase 
the disposition density of the ink passageways 71 as 
well as, accordingly, the disposition density of the pie- 
zoelectric elements 83 mounted on the diaphragm. 
Thus, it becomes very difficult to separately perform a 
wiring operation to each of the piezoelectric elements 
disposed with a high density so that power is supplied. 



In addition to the problem that the connecting operation 
of wires performed to each of a great number of piezo- 
electric elements becomes troublesome, it will be re- 
quired to ensure a larger spacing for performing the wir- 
ing operation to prevent the wires for many piezoelectric 
elements from interfering with each other. As a result, 
with the conventional ink jet printhead, due to the diffi- 
culty of providing electrical connection, the printhead as 
a whole has to be increased in size to overcome the 
problem, while the production process becomes disad- 
vantageously complicated, thereby resulting in cost in- 
crease. 

[0006] Particularly, in a color ink jet printhead, a plu- 
rality of printheads are to be juxtaposed for separately 
injecting different color inks such as cyanogen, magen- 
ta, yellow, black and the like. 

[0007] In such a printhead, if the above described ar- 
rangement of the conventional printhead is adopted, the 
wiring arrangement for the respective printheads be- 
come complicated as described above. Further, the wir- 
ing arrangement will disadvantageous^ become much 
more complicated, since it is necessary to unite the wir- 
ings of the respective printheads at a certain point for 
electrical connection to a desired control circuit. 

DISCLOSURE OF THE INVENTION 

[0006] Therefore, an object of the present invention is 
to provide an ink jet printhead which can be produced 
with a high efficiency and a low cost by a simple produc- 
tion method, without performing a complicated produc- 
tion operation such as etching treatment for example. 
[0009] Another object of the present invention is to 
provide an ink jet printhead with which a wiring connec- 
tion to each piezoelectric element is performed without 
requiring a large spacing, so that reduction in size and 
simplification of manufacturing process are realized 
even when a higher printing density is required. 
[0010] Still another object of the present invention is 
to provide a nozzle plate which is advantageously used 
for such an ink jet printhead. 

[0011] According to a first aspect of the present inven- 
tion, there is provided an ink jet printhead comprising a 
plurality of printhead elements each having a plurality of 
ink ejecting holes, a flat flexible cord electrically con- 
nected to the respective printhead elements, and ink 
providing means for providing the respective printhead 
elements with ink. Each printhead element includes a 
head element body of a resin material, and the head el- 
ement body has a front wall portion provided with the 
plurality of ink ejecting holes. The head element body 
has at least one side surface formed wiih a plurality of 
dented groove-shaped ink passageways communicat- 
ing with the respective ink ejecting holes. A diaphragm 
which carries a plurality of piezoelectric elements in cor- 
respondence with the respective ink passageways is at- 
tached to the side surface of the head element body. 
The plurality of printhead elements are laminated so that 
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the respective front wall portions thereof are rendered 
to face in a same direction. The flexible cord is inserted 
between adjacent printhead elements and provided with 
a conductive wiring pattern having output terminals 
electrically connected to the piezoelectric elements of s 
the respective printhead elements. 
[0012] With such an arrangement, since each head 
element body is made of resin, the ink ejecting holes 
and the ink passageways can be simultaneously formed 
by using dies. Thus, since there is no need to perform 10 
a complicated process such as etching for example, the 
production processes of the printhead is remarkably 
simplified, and the costs are reduced. Further, unlike an 
instance where the head element body is made of glass, 
since there is no suffering from a damage by an impul- 15 
sive force, handling performance during a producing 
process is improved, and final adjustment of e.g. outside 
dimensions does not require any complicated operation 
such as sand-blasting. Thus, the simplification of the 
printhead production and the reduction in costs are re- 20 
markably promoted. 

[0013] Further, since the printhead is constituted by a 
plurality of printhead elements in lamination, printing 
density can be improved by increasing the total number 
of the ink ejecting holes (that is, printing dots). In such 25 
an instance, the number of the ink ejecting holes and 
the pitch for arranging the ink passageways and piezo- 
electric elements can be suitably determined. 
[0014] Therefore, even when there are limits to 
processing accuracy in integrally making the head ele- 30 
ment body from resin, the influence due to the limits can 
be minimized so that the printing density of the printhead 
as a whole is advantageously increased. 
[0015] On the other hand, the flat flexible cord is held 
between adjacent printhead elements so that electrical 35 
connection to the piezoelectric elements of each print 
head element can be suitably performed. Thus, the 
printhead can be reduced in size since the flexible cord 
is compactly accommodated between the respective 
printhead elements. *o 
[0016] According to a preferred embodiment of the 
present invention, the flexible cord is alternately folded 
in opposite directions and inserted at every other folded 
portion between adjacent printhead elements. With 
such an arrangement, electrical wiring connection to the 45 
plurality of printhead elements can be performed by a 
single flexible cord. Therefore, even when a larger 
number of printhead elements are used to increase the 
number of the printing dots, there is no need to enlarge 
the spacing for accommodating the flexible cord, and no 50 
need to worry about entangled flexible cords. This is es- 
pecially advantageous in using the printhead to perform 
color printing. 

[0017] Each ink passageway of the head element 
body may have a front end formed with a step portion 55 
which is deeper than the ink passageway so that the ink 
passageway communicates with a corresponding ink 
ejecting hole via the step portion. With such an arrange- 



ment, in making the head element body from resin by 
using dies, the ink passageways in a side surface of the 
head element body and the ink injecting holes in the 
front wall portion of the head element body are simulta- 
neously formed while they properly communicate with 
each other. 

[0018] Each ink passageway of the head element 
body may have a rear end formed with projections to 
partially strangulate the ink passageway. With this ar- 
rangement, bubble generation can be restricted. 
[0019] The head element body may have a rear wall 
portion provided with an ink inlet communicating with the 
respective ink passageways. The ink inlet can be 
formed simultaneously together with the ink passage- 
ways in the side surface of the head element body and 
the ink ejecting holes of the front wall portion. 
[0020] The ink providing means may be attached to a 
rear wall portion of the head element body and serve as 
an ink distributing member having ink providing passag- 
es communicating with the respective ink passageways. 
With such an arrangement, there is no need to give ink 
to each printhead element separately. Instead, the ink 
supplying can be collectively performed with the use of 
a single ink distributing member so that the entire ar- 
rangement of the ink jet printhead is simplified. 
[0021] The ink ejecting holes may be arranged in at 
least one row for each printhead element, and the row 
of the ink ejecting holes in each printhead element may 
be advantageously offset in a direction of the row of the 
ink ejecting holes by a predetermined pitch relative to a 
row of the ink injecting holes in an adjacent printhead 
element. With such an arrangement, the density of the 
printing dots can be improved to provide printing images 
of better quality. Alternately, a similar advantage is ob- 
tainable by arranging the ink ejecting holes into two rows, 
for each printhead element, and rendering the two rows 
of the ink ejecting holes in each printhead element to be 
offset relative to each other in a direction of the rows of 
the ink ejecting holes by a predetermined pitch. 
[0022] Further, the ink ejecting holes in each print- 
head element may be advantageously formed separate- 
ly into a first row of ink ejecting holes and a second row 
of ink ejecting holes, where the two rows are spaced 
from each other by a minimum pitch and where the sec- 
ond row of ink ejecting holes in each printhead element 
is spaced from a first row of ink ejecting holes in an ad- 
jacent printhead element by a pitch which is an integral 
multiple of the minimum pitch. With such an arrange- 
ment, the printing dots of the plurality of printhead ele- 
ments can be regularly disposed. As a result, a control- 
ling operation to print out desired images can be easily 
performed Thus, desired printing-out is easily obtained 
by a same controlling manner as is performed with an 
ink jet printhead including only one conventional print- 
head element. 

[0023] Further, it is preferable that a nozzle plate is 
attached to the plurality of printhead elements at front 
portions thereof, and that the nozzle plate is formed with 
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minute nozzle holes arranged correspondingly to the ink 
ejecting holes. With such an arrangement, even if the 
diameter and position of the ink ejecting holes of the re- 
spective head element bodies are not so accurately pre- 
pared, desired printing quality is obtained by accurately 
setting the diameter and position of the respective noz- 
zle bores of the nozzle plate. As a result, in forming the 
head element body integrally from resin, certain de- 
grees of deviation in terms of the size and position of 
the ink ejecting holes can be regarded as permissible, 
so that the production is facilitated to remarkably con- 
tribute to reduction in the production costs. 
[0024] According to a second aspect of the present 
invention, there is provided a nozzle plate attached to 
the front wall portion of the ink jet print head which in- 
cludes a plurality of printhead elements in lamination 
each of which has a plurality of ink injecting holes in the 
front wall portion. The nozzle plate has deviation ab- 
sorbing means which defines a plurality of regions cor- 
responding to the respective printhead elements and al- 
lows each region to independently move perpendicular- 
ly to a surface of the nozzle plate. 
[0025] With such an arrangement, even if the front 
wall portions of the respective printhead elements in 
lamination fail to be contained exactly in a common 
plane and are slightly deviated in a direction perpendic- 
ular to a plane of the nozzie plate, the deviation can be 
absorbed by displacement of each defined region of the 
nozzle plate. Thus, the assembly operation of the print- 
head elements is facilitated. Further, since the front wall 
portion of each printhead element is closely engaged 
with a corresponding defined region of the nozzle plate, 
the injection of ink jet can be equally performed with all 
the printhead elements. 

[0026] The deviation absorbing means may include 
slits which uncontinuously surround the respective re- 
gions defined in the nozzle plate, or alternately they may 
include grooves which substantially surround the re- 
spective regions defined in the nozzle plate. 
[0027] Other objects, features and advantages of the 
present invention will be clearer from the embodiments 
described below with reference to the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0028] 

Fig. 1 is a perspective view showing an ink jet print- 
head according to a first embodiment of the present 
invention; 

Fig. 2 is an exploded perspective view of the ink jet 
printhead illustrated in Fig. 1 ; 
Fig. 3 is a sectional view which is taken along lines 
Ill-Ill in Fig. 1; 

Fig. 4 is a side view showing a head element body 
for constituting a printhead element used for the ink 
jet printhead illustrated in Fig. 1 ; 



Fig. 5 is a sectional view taken along lines V-V in 
Fig. 4; 

Fig. 6 is a front view of the head element body illus- 
trated in Fig. 4; 

s Fig. 7 illustrates an example of manufacturing proc- 
ess for the head element body shown in Fig. 4; 
Fig. 8 is a side view showing a diaphragm attached 
to the head element body shown in Fig. 4; 
Fig. 9 is an enlarged sectional view taken along 

10 lines l-l in Fig. 8; 

Fig. 10 is a plan view showing a flexible cord used 
for the ink jet printhead shown in Fig. 1 ; 
Fig. 11 is a plan view showing the printhead element 
of Fig. 4 and the flexible cord of Fig. 10 in a con- 

is nected state; 

Fig. 1 2 is a front view showing the printhead shown 

in Fig. 1 except a nozzle plate; 

Fig. 1 3 is a front view showing an example of nozzle 

plate; 

20 Fig. 1 4 is a rear view showing the printhead shown 
in Fig. 1 except an ink distributing member; 
Fig. 1 5 is a front view showing another example of 
nozzle plate; 

Fig. 16a is a sectional view taken along lines XVI- 
25 XVI in Fig. 15; 

Fig. 1 6b shows another example of nozzle plate in 
section similar to Fig. 16a; and 
Fig. 1 7 is a sectional view showing the arrangement 
of a prior art ink jet printhead. 

30 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0029] Preferred embodiments of the present inven- 
tion will be described below with reference to the accom- 

35 panying drawings. 

[0030] Figs. 1 -3 illustrate the entirety of an ink jet print 
head according to a first embodiment of the present in- 
vention. Of these drawings, Fig. 1 is a perspective view 
of the same printhead, and Fig. 2 is an exploded per- 

40 spective view of the same printhead. Fig. 3 is a sectional 
view taken along lines Ill-Ill in Fig. 1. 
[0031] Basically, the ink jet printhead illustrated in 
Figs. 1 -3 includes a plurality of printhead elements 1 , a 
flat flexible cord 2 held between the respective printhead 

45 elements 1 , a pair of clamp members 3a, 3b to unite all 
the printhead elements, a nozzle plate 4 and an ink dis- 
tributing member 5. These structural parts will be de- 
scribed hereinafter. 

[0032] As shown in Fig. 2, each printhead element 1 
so includes a head element body 11 made of a synthetic 
resin material having good chemical resistance, such as 
polysulf one for example. The head element body 1 1 has 
a front wall portion 1a and a rear wall portion 1b. The 
front wall portion 1a of the head element body 11 is 
55 formed with a plurality of ink ejecting holes 10 for ink 
ejection. The head element body 11 has side surfaces 
11a to which diaphragms 12 are attached. Each dia- 
phragm 12 carries a plurality of piezoelectric elements 



4 



7 



EP 0 786 342 B1 



8 



1 3 attached thereto. 

[0033] As shown in Figs. 4-6, the respective side sur- 
faces 11a of the head element body are formed with a 
plurality of dented groove-shaped separate ink pas- 
sageways 14. Each ink passageway 14 has a front end $ 
portion communicating with a groove 16a formed in a 
respective side surface 11a. The groove 16a communi- 
cates via a traverse port 16b with an ink inlet 15 formed 
in the rear wall portion 1 b of the printhead body 11 . Fur- 
ther, each ink passageway 14 has a rear end formed 10 
with a dented step portion 17 which is deeper than the 
ink passageway 14. The step portion 17 communicates 
with a corresponding ink ejecting hole 10. As a result, 
ink introduced via the ink inlet 15 is caused to flow 
through the respective ink passageways 1 4 and then out is 
of the corresponding ink ejecting holes 10. 
[0034] In this embodiment, as shown in Fig. 4, the rear 
end portion of each ink passageway 14 is formed with 
a projection 18 reaching the level of the corresponding 
side surface 11a of the head element body 11 . As a re- 20 
suit, each ink passageway 14 is rendered to have a pair 
of strangulated forked portions 14a. If bubbles are gen- 
erated in the rear portion of the ink passageway 14, 
these bubbles are forced through the strangulated por- 
tions 14a and will disappear. 25 
[0035] As shown in Figs. 4 and 5, the respective side 
surfaces 11a of the head element body 11 are provided 
with protrusions 1 9a, 1 9b, 1 9c at suitable portions there- 
of. As a result, when the plurality of printhead elements 
1 are assembled, the respective protrusions 1 9a, 1 9b, 30 
19c of head element bodies 11 adjacent to each other 
are brought into abutment so that a predetermined spac- 
ing is formed between the side surfaces 11a of the ad- 
jacent head. element bodies 11. 

[0036] Each head element body 11 can be produced 35 
by using dies capable of pressing in the four directions 
for example, as shown in Fig. 7. In this, the ink ejecting 
holes 10, the ink passageways 14 and the ink inlet 15 
can be simultaneously formed to communicate with 
each other. Specifically, the illustrated dies include an *o 
upper die member 6a having a pin 60 to form the ink 
inlet 15, a pair of side die members 6b each having pro- 
jections 61 , 62, 62a to form the ink passageways 1 4, the 
groove 16a, the traverse port 1 6b and the step portions 
17, and a lower die member 6c having a plurality of pins 
63 to form the ink ejecting holes 1 0. 
[0037] In shaping a resin material by using the dies 
having the above arrangement, the ink ejecting holes 
10 communicating with the respective ink passageways 

14 can be formed by bringing the pins 63 of the lower so 
die member 6c into abutment with the projections 62 of 

the side die members 6b which form the step portions 
17. The ink inlet 15 communicating with the respective 
ink passageways 14 can be formed by bringing the pin 
60 of the upper die member 6a into abutment with the ss 
projections 62a of the side die members 6b. Thus, there 
is no need to bore the ink ejecting holes and the ink inlet 

15 by a separate operation after formation of the head 



element body 11, so that the head element body 11 is 
easily produced. 

[0038] As shown in Figs. 8 and 9, each diaphragm 1 2 
includes a flexible thin plate 12a made of a synthetic 
resin material on which a transparent conductive layer 
12b is formed, such as a tin oxide layer containing a 
small amount of additives or an indium oxide layer con- 
taining tin oxide (ITO layer). A plurality of piezoelectric 
elements are mounted directly on the layer. The plurality 
of piezoelectric elements 13 are deformed when they 
are subjected to an electric potential. With this deforma- 
tion, the diaphragm 12 carrying the piezoelectric ele- 
ments 1 3 is partially deformed into a concave state. 
[0039] It is also possible to make the diaphragm 12 
by using a thin glass plate instead of a synthetic resin 
material. The piezoelectric elements 13 supported by 
the diaphragm 12 via the conductive layer 12b are ar- 
ranged to positionally correspond to the ink passage- 
ways 1 4 formed in the respective side surfaces 11a, 11b 
of the head element body 11. 

[0040] The diaphragm 12 carrying the piezoelectric 
elements 1 3 is attached, by an adhesive or by using an 
ultrasonic bonding method, to a corresponding side sur- 
face 11a or 11b of the head element body 11 illustrated 
in Figs. 4 and 5. As a result, the ink passageways 14, 
the groove 16a, the transverse port 16b and the step 
portions 1 7 are closed to provide a completed printhead 
element 1 . Thus, in each printhead element 1 , when the 
diaphragm 12 is deformed inward toward the ink pas- 
sageways 14, while the ink passageways 14 are filled 
with ink, the volume of the ink passageway 1 4 is reduced 
to inject the ink from the ink ejecting hole 10. 
[0041] The piezoelectric elements 13 may be at- 
tached to the conductive layer 1 2a on the diaphragm 1 2 
by a method similar to chip bonding, after the diaphragm 

12 is attached to a corresponding side surface 11a or 
1 1 b of the head element body 1 1 . 

[0042] Fig. 1 0 is a plan view showing the flexible cord 
2 in an extended state. The flexible cord 2 is made by 
forming a conductive wiring pattern 22 on a surface of 
a flexible sheet 20 of a flat, thin synthetic resin material 
such as polyimide. The conductive wiring pattern 22 
may be made by etching a conductive layer of e.g. cop- 
per formed on the flexible conductive sheet 20. 
[0043] The conductive wiring pattern 22 is covered by 
an insulating layer (not shown) except some portions 
used for electrical connection. 

[0044] The flexible cord 2 provides driving power for 
the plurality of piezoelectric elements 13 of the respec- 
tive printhead elements 1 . For this purpose, a longitudi- 
nal end of the flexible cord 2 is provided with input ter- 
minals 23 for receiving various input signals, and a drive 
IC 24 connected to these terminals. Further, the con- 
ductive wiring pattern 22 includes a plurality of grouped 
output terminals 25. These output terminals 25 in groups 
are brought into contact with the piezoelectric elements 

13 of the respective printhead elements 1. 

[0045] In an assembled state of the printhead, as 
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shown in Figs. 2 and 3, the flexible cord 2 is folded in a 
manner that alternately provides valley-shaped portions 
26a and mountain-shaped portions 26b longitudinally of 
the cord. The grouped output terminals 25 of the con- 
ductive wiring pattern 22 are arranged on both sides of s 
a corresponding mountain-shaped portion 26b and 
brought into facing relation with corresponding piezoe- 
lectric elements 13. As shown in Fig. 3, the valley- 
shaped portions 26a of the flexible cord 2 are externally 
provided on the bottom surfaces of the respective print- 10 
head elements 1, while the overlapping regions of the 
respective mountain-shaped portions are inserted be- 
tween the plurality of printhead elements 1. 
[0046] The printhead elements 1 holding the flexible 
cord 2 therebetween are to be laminated so that their 
front wall portions 1a are substantially contained in a 
common plane. Further, thus laminated printhead ele- 
ments 1 are clamped as a single unit from the both sides 
by a pair of clamp members 3a, 3b. These clamp mem- 
bers 3a, 3b may be mutually connected by bolts (not 
shown) for example. However, in the present invention, 
the printhead elements 1 may be attached to each other 
by an adhesive for example. 

[0047] In the flexible cord 2 held between the print- 
head elements 1 in a above-described manner, each 
group of the output terminals 25 of the conductive wiring 
pattern 22 is rendered to face the piezoelectric elements 
13 on the side surface 11a of each printhead element 1 . 
As shown in Fig. 1 1 , each terminal 25 is connected to a 
corresponding piezoelectric element 13. Further, the 
conductive wiring pattern 22 includes a common ground 
electrode 28. The common ground electrode 28 is con- 
nected the conductive layer 12b of each diaphragm 1 2. 
[0048] In the present invention, it makes no difference 
what specific manner is adopted to hold the flexible cord 
2 between the respective printhead elements 1 . For ex- 
ample, the flexible cord 2 may be folded after each print- 
head element 1 is attached, via a side surface thereof, 
to the flexible cord 2 which is in a flat extended state. 
Alternatively, the flexible cord 2 previously folded in a 
predetermined manner may be inserted between the 
four printhead elements 1 mutually spaced by a prede- 
termined distance. 

[0049] As shown in Figs. 2 and 10, in the illustrated 
embodiment, the flexible cord 2 is formed with openings 
27 spaced by a suitable distance for receiving the pro- 
trusions 19b of the respective printhead elements 1. 
With such an arrangement, it is possible to prevent the 
flexible cord 2 from unduly bulging from the printhead 
elements 1 . Further, as shown in Fig. 11 , when the flex- 
ible cord 2 is arranged to be accommodated between 
the front and rear protrusions 1 9a, 1 9c of the printhead 
element 1 , the entire size of the ink jet printhead consti- 
tuted by the respective printhead elements 1 juxtaposed 
to each other can be prevented from unduly increasing 
accordingly to the overlapped portions of the flexible 
cord 2. 

[0050] As shown in Figs. 1 and 3, the portions of the 



flexible cord 2 which are provided with the drive IC 24 
and the input terminals 23 may be disposed on the out- 
side surface of the clamp member 3b for example so 
that electrical connection to the terminals 23 is readily 
performed. 

[0051] In the printhead A thus assembled, the front 
wall portion la of each printhead element 1 may be 
formed with ink ejecting holes 10 in 8 by 2 arrangement 
(eight holes in each row), as shown in Fig. 12, so that 
eight by eight ink ejecting holes 10 in total are provided. 
It should be noted that the first row nl and the second 
rown2 of ink ejecting holes 10 in each printhead element 
1 are vertically offset by a predetermined minimum pitch 
P. Further, for any two of adjacent printhead elements 
1 , the ink ejecting holes 10 are deviated in height by the 
same minimum pitch P. After all, each of the totally eight 
rows of ink ejecting holes 10 is formed to sequentially 
deviate in height by the predetermined minimum pitch P. 
[0052] In the illustrated embodiment, for each print- 
head element 1 of the printhead A, the rows of ink eject- 
ing holes 10 are different in height. Alternatively, it may 
be possible that the first row nl of ink ejecting holes 10 
and the second row n2 of ink ejecting holes for each 
printhead element 1 are arranged to have a same 
height, and that the heights of the rows of different print- 
head elements are different when these printhead ele- 
ments 1 are juxtaposed. 

[0053] Further, for the printhead A according to the 
illustrated embodiment, the lateral pitch Pa between the 
second row n2 of ink ejecting holes 10 of the printhead 
element 1 (1A) located first from the right and the first 
row n1a of ink ejecting holes 10 of the adjacent print- 
head element 1 (1 B) is set to be an integral multiple of 
(for example, twice as big as) the horizontal minimum 
pitch P1 between the two rows of ink ejecting holes 10 
in each print head element 1 . Such an arrangement is 
realized by determining the width of the respective print- 
head elements 1 with reference to the minimum pitch 
P1. 

[0054] As shown in Fig. 1 3, the nozzle plate 4 is made 
of a thin plate of synthetic resin or a metal plate through 
which a plurality of precisely machined nozzle bores 40 
extend. These nozzle bores 40 are disposed similarly to 
the eight-by-eight ink ejecting holes 10 of the printhead 
A, but the diameter of the bore is rendered smaller than 
the diameter of the ink ejecting hole 1 0. Specifically, the 
ink ejecting hole 10 formed by pressing with a die is ren- 
dered to have a diameter of about 0.2mm, whereas the 
nozzle bore 40 of the nozzle plate 4 is rendered to have 
a diameter smaller than this by a laser processing meth- 
od for example. The nozzle plate 4 is aligned so that the 
nozzle bores 40 thereof positionally correspond to the 
respective ink ejecting holes 10 of the printhead A, and 
then attached to a front portion of the printhead A by 
using an adhesive for example. 

[0055] Further, as shown in Figs. 1 and 2, the rear por- 
tion of the printhead A supports an ink distributing mem- 
ber 5 attached thereto for supplying ink for the ink inlets 
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15 (at four locations as shown in Fig. 14) formed in the 
rear wall portions 1b of the respective printhead ele- 
ments 1. The ink distributing member 5 includes an ink 
supplying passageway 51 , which communicates with an 
ink supplying pipe 50 extending backward from the rear 5 
portion of the ink distributing member. The ink supplying 
passageway 51 includes ramified ink distributing ports 
52. The ink supplying pipe 50 is inserted into an unillus- 
trated ink cartridge or ink tank. The ink distributing mem- 
ber 5 is attached to the rear portion of the printhead A 10 
so that ink is supplied into the ink inlets 15 of the print- 
head elements 1 , after the ink is sucked and led to the 
ink distributing ports 52 from the ink supplying pipe 50. 
The above attachment provides a completed ink jet 
printhead as illustrated in Fig. 1. It is not necessary for *5 
the ink distributing member 5 to have a mechanism for 
actively sucking ink. 

[0056] In use, the ink jet printhead having the above 
arrangement is arranged to face a platen roller of an ink 
jet printer for example. For this, all which is needed is 20 
to connect predetermined wiring cords to the input ter- 
minals 23 of the flexible cord 2 for performing electrical 
connection, but a separate wiring connecting operation 
is not needed for each printhead element 1. Thus, the 
wiring operation is remarkably simplified. Further, since 25 
only one wiring cord is to be connected to each input 
terminal 23 of the flexible cord 2, it is possible to avoid 
a disorderly state where many cords are entangled 
about the ink jet printhead. 

[0057] Since the above-described ink jet printhead in- 30 
eludes a plurality of printhead elements 1 in lamination, 
a great number of printing dots are usable. Thus, it is 
possible to enlarge a printed area for one actuation so 
that, for example, two letters or two lines of letters may 
be simultaneously printed by one output. On the other 35 
hand, since the flexible cord 2 is folded between the plu- 
rality of printhead elements 1 , the entire width of the ink 
jet printhead is advantageously prevented from becom- 
ing large, thereby giving no obstacle to the downsizing 
of the apparatus. 40 
[0058] In driving the ink jet printhead, the ink to be 
ejected from the ink ejecting holes 10 of each printhead 
element 1 is caused to flow through the nozzle bores 40 
of the nozzle plate 4 disposed in front of the printhead 
elements and then injected to a desired printing medi- 45 
um. With such an arrangement, even if the ink ejecting 
holes 10 are formed to have a rather large diameter, the 
ink injecting is substantially controlled by the diameter 
of the nozzle bores 40 of the nozzle plate 4. Thus, it is 
possible to set the size of the printing dots at a desired so 
small value. Further, evefr if the ink ejecting holes 10 is 
disposed with a small deviation, it is possible to adjust 
the deviation by the arrangement of the nozzle bores 40 
of the nozzle holes 40, thereby accurately setting the 
position of each printing dot. 55 
[0059] The ink ejecting holes 10 and the nozzle bores 
40 are sequentially offset in height every minimum pitch 
P, as already described with reference to Figs. 12 and 



1 3. Therefore, it is possible to remarkably increase the 
density of the printing dots as viewed vertically, thereby 
providing minute outputs of printing images. Further, 
since the lateral pitch is set at the predetermined mini- 
mum pitch P1 or a pitch Pa which is an integral multiple 
of the pitch P1 , the driving control for adjusting printing 
images can be easily performed in using all of the ink 
ejecting holes 10 to make printing images. 
[0060] In the above embodiment, since the ink sucked 
via the ink distributing member 5 is supplied to each of 
the plural printhead elements 1 , the entire arrangement 
is advantageously simplified and miniaturized in com- 
parison with an arrangement that requires each print- 
head element 1 to separately be supplied with ink. The 
present invention is applicable for making a color ink jet 
printhead, wherein several colors such as cyanogen, 
magenta, yellow and black may be separately provided 
for a plurality of printhead elements 1 . When the plurality 
of printhead elements 1 are allotted for different colors 
as described above, it is not necessary to arrange that 
the ink ejecting holes 10 at different heights in the re- 
spective printhead elements 1 . 

[0061] According to the present invention, the number 
of the printhead elements 1 incorporated in a single ink 
jet printhead is not limited to four like the above embod- 
iment, and the configuration of each printhead element 
1 is not limited to that of the embodiment. Further, the 
number and the disposition of the ink ejecting holes 10 
formed in the front wall portion 1a of the printhead ele- 
ment 1 are not limited. Further, there is no need to mount 
the piezoelectric elements 1 3 on both side surfaces of 
the printhead element 1, but only one of them may be 
provided with piezoelectric elements 13. 
[0062] Further, in the above embodiment, a single 
flexible cord 2 is folded between the juxtaposed print- 
head elements 1 . However, it is also possible to prepare 
a plurality of flat flexible cords each carrying output ter- 
minals on its both surfaces so that each cord is inserted 
between the printhead elements 1 for electrical connec- 
tion. 

[0063] Figs. 15 and 16a show a nozzle plate 4* used 
for an ink jet printhead according to a second embodi- 
ment of the present invention. The nozzle plate 4' is 
characterized in having a plurality of slits 30' as devia- 
tion absorbing means. The slits 30' include five slits 
30a-30e' defining four regions in a central portion of the 
nozzle plate 4'. Uncontinuous portions 31 a' -31 d 1 are 
provided between the respective slits. Since the nozzle 
plate 4' is a thin plate, each of the thus defined regions 
can slightly deflect perpendicularly to a plane of the noz- 
zle plate 4' via the uncontinuous portions 31a*-31d\ 
Each region is formed with two rows of nozzle bores 40*. 
Reference sign V indicates mutually laminated four 
printhead elements which correspond to the respective 
regions as defined above. 

[0064] The slits 30' as deviation absorbing means ac- 
cording to the second embodiment have a technical sig- 
nificance as follows. That is, when the printhead ele- 



15 



20 



25 



30 



35 



40 



45 



7 



13 



EP 0 786 342 B1 



14 



merits V are juxtaposed, it is ideal that their front wall 
portions (see the element 1a in Fig. 2) are arranged as 
if contained in a common plane. However, it is not easy 
to accurately achieve this. Therefore, upon assembly, 
the front wall portion of each printhead element 1' may 
deviate slightly relative to each other perpendicularly to 
the plane of the nozzle plate 4*. However, according to 
the present invention, since the defined regions of the 
nozzle plate 4' corresponding to the respective print- 
head elements 1' are capable of deforming independ- 
ently of each other via the uncontinuous portions 31a'- 
31 d\ the above deviation can be absorbed so that the 
front wall portions of all the printhead elements V are 
closely engaged by the corresponding defined regions. 
As a result, there is no need to perform an exact position 
setting to laminate the printhead elements V, thereby 
facilitating the assembly operation. 
[0065] It suffices that formation of the slits 30' allows 
each defined region of the nozzle plate 4' to deflect per- 
pendicularly to the plane of the nozzle plate 4'. There- 
fore, the configuration and width of the slits 30' as well 
as the width of the uncontinuous portions 31 a'-31d' can 
be suitably varied as required. Further, apparently the 
number of the slits 30' can be altered correspondingly 
to the number of the printhead elements 1' incorporated 
in the ink jet printhead. 

[0066] Further, as shown in Fig. 1 6b, it is also possible 
to use a nozzle plate 4" which is formed with grooves 
30a M -30e n instead of the slits. In this instance, each 
groove may be formed by partially etching predeter- 
mined portions of the nozzle plate 4". Further, since 
each groove does not penetrate the nozzle plate 4", the 
groove may continuously surround a corresponding re- 
gion. 

[0067] The grooves 30a"-30e B (Fig. 16b) are advan- 
tageously used instead of the slits SOa'-SOe 1 (Figs. 15 
and 16a). For example, upon ejecting ink from the noz- 
zle bores, even when some of it may stick near the bores 
and accumulate, the accumulated ink is properly pre- 
vented from flowing onto the printhead elements. How- 
ever, the deviation absorbing performance provided by 
the groove SOa'-SOe" is less in quality than that provided 
by the slits 30a'-30e\ Therefore, which to utilize should 
be selected depending on the type and applications of 
an ink jet printhead. 



Claims 

1. An ink jet printhead comprising a plurality of print- 
head elements (1) each having a plurality of ink 
ejecting holes (1 0), a flat flexible cord (2) electrically 
connected to the respective printhead elements, 
and ink providing means (5) for providing the re- 
spective printhead elements with ink, 

wherein each printhead element (i ) includes a 
head element body (1 1 ) of a resin material, the 



head element body having a front wall (1a) por- 
tion provided with the plurality of ink ejecting 
holes (10), the head element body (11) having 
at least one side surface formed with a plurality 

5 of dented groove-shaped ink passageways 

(14) communicating with the respective ink 
ejecting holes (10), a diaphragm (12) carrying 
a plurality of piezoelectric elements (1 3) in cor- 
respondence with the respective ink passage- 

10 ways (14), the diaphragm (12) being attached 

to the side surface (11a) of the head element 
body (11), 

wherein the plurality of printhead elements (1) 
are laminated so that the respective front wall 
is portions (1a) thereof are rendered to face in a 

same direction, and 

wherein the flexible cord (2) is inserted between 
adjacent printhead elements (1) and provided 
with a conductive wiring pattern (22) having 
20 output terminals (25) electrically connected to 

the piezoelectric elements (13) of the respec- 
tive printhead elements (1). 

2. The ink jet printhead according to claim 1 , wherein 
25 the flexible cord (2) is alternately folded in opposite 

directions and inserted at every other folded portion 
between adjacent printhead elements (1). 

3. The ink jet printhead according to claim 1 , wherein 
30 each ink passageway ( 1 4) of the head element body 

has a front end formed with a step portion which is 
deeper than the ink passageway, the ink passage- 
way communicating with a corresponding ink eject- 
ing hole via the step portion. 

35 

4. The ink jet printhead according to claim 1 , wherein 
each ink passageway (1 4) of the head element body 
has a rear end formed with projections to partially 
strangulate the ink passageway. 

40 

5. The ink jet printhead according to claim 1 , wherein 
the head element body (11) has a rear wall portion 
provided with an ink inlet communicating with the 
respective ink passageways (14). 

45 

6. The ink jet printhead according to claim 1 , wherein 
the ink providing means (5) is attached to a rear wall 
portion of the head element body and serves as ah 
ink distributing member having ink providing pas- 

50 sages communicating with the respective ink pas- 
sageways. 

7. The ink jet printhead according to claim 1 , wherein 
the ink ejecting holes (10) are arranged in at least 

55 one row for each printhead element, and the row of 
the ink ejecting holes in each printhead element is 
offset in a direction of the row of the ink injecting 
holes by a predetermined pitch relative to a row of 
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the ink ejecting holes in an adjacent printhead ele- 
ment. 

8. The ink jet printhead according to claim 1 , wherein 
the ink ejecting holes (10) are arranged in two rows 
for each printhead element, and the two rows of the 
ink ejecting holes in each printhead element are off- 
set relative to each other in a direction of the rows 
of the ink ejecting holes by a predetermined pitch. 

9. The ink jet printhead according to claim 1 , wherein 
the ink ejecting holes (10) in each printhead ele- 
ment are formed separately into a first row of ink 
ejecting holes and a second row of ink ejecting 
holes, the two rows being spaced from each other 
by a minimum pitch, and wherein the second row of 
ink ejecting holes in each printhead element is 
spaced from a first row of ink injecting holes in an 
adjacent printhead element by a pitch which is an 
integral multiple of the minimum pitch. 

10. The ink jet printhead according to claim 1 , wherein 
a nozzle plate (4) is attached to the plurality of print- 
head elements at front portions thereof, the nozzle 
plate being formed with minute nozzle holes ar- 
ranged correspondingly to the ink ejecting holes. 

1 1 . The ink jet printhead according to claim 1 0, wherein 
the nozzle plate (4) includes deviation absorbing 
means (3a'-3e') which defines a plurality of regions 
corresponding to the respective printhead elements 
and allows each region to independently move per- 
pendicularly to a surface of the nozzle plate: 

1 2. The ink jet printhead according to claim 1 1 , wherein 
the deviation absorbing means (3a'-3e') comprises 
slits which uncontinuously surround the respective 
regions defined in the nozzle plate. 

1 3. The ink jet printhead according to claim 1 1 , wherein 
the deviation absorbing means (3a'-3e') comprises 
grooves which substantially surround the respec- 
tive regions defined in the nozzle plate. 

14. A nozzle plate (4 1 ) for an ink jet printhead formed by 
a plurality of printhead elements in lamination each 
having a front wall portion (1a) provided with a plu- 
rality of ink ejecting holes (10), the nozzle plate (4') 
being attached to the respective front wall portions 
(1a). 



1 5. The nozzle plate according to claim 1 4, wherein the 
deviation absorbing means (Sa^e') comprises slits 
which uncontinuously surround the respective re- 
gions defined in the nozzle plate. 

16. The nozzle plate according to claim 1 4, wherein the 
deviation absorbing means (3a'-3e') comprises 
grooves which substantially surround the respec- 
tive regions defined in the nozzle plate. 



Patentanspruche 

1 . Tintenstrahldruckkopf , mit einer Vielzahl von Druck- 
? 5 kopfelementen (1), die jeweilseine Vielzahl von Tin- 

te ausstoBenden Lochern (10) aufweisen, einer f la- 
chen flexiblen Leitung (2), die elektrisch mit den je- 
weiligen Druckkopfelementen verbunden ist und 
Tinte zufuhrenden Mitteln (5) zum Versorgen der 
20 Druckkopfelemente mit Tinte, 

wobei jedes Druckkopf element (1) einen Kopf- 
elementkorper (11) aus Harz, der einen Vorder- 
seitenabschnitt (la) mit einer Vielzahl von Tinte 
25 ausstoBenden Lochern (1 0) und wenigstens ei- 

ne Seitenoberflache mit einer Vielzahl von ein- 
gebuchteten, rillenformigen Tintenkanalen (14) 
aufweist, die mit den Tinte ausstoBenden Lo- 
chern (10) kommunizieren, sowie eine Mem- 
30 bran (12), die eine Vielzahl von in Verbindung 

mit den Tintenkanalen (14) stehenden piezo- 
elektrischen Elementen (13) aufweist und an 
der Seitenflache (Ha) des Kopfelementkdrpers 
(11) befestigt ist, umfaGt, 
35 wobei die Vielzahl der Druckkopfelemente (1) 

so laminiert sind, daft die jeweiligen Vordersei- 
tenabschnitte (la) in die gleiche Richtung zei- 
gen und 

wobei die flexible Leitung (2) zwischen benach- 
4 0 barten Druckkopfelementen (1) eingefugt und 

mit einer leitenden Verdrahtungsstruktur (22) 
versehen ist, welche Ausgange (25) aufweist, 
die elektrisch mit den piezoelektrischen Ele- 
menten (13) der Druckkopfelemente (1) ver- 
45 bunden sind. 

2. Tintenstrahldruckkopf nach Anspruch 1, wobei die 
flexible Leitung (2) abwechselnd in gegenlaufige 
Richtungen gefaltet ist und an jedem zweiten gef al- 
so teten Abschnitt zwischen benachbarte Druckkopf- 
elemente (1) eingefuhrt ist. 

3. Tintenstrahldruckkopf nach Anspruch 1 , wobei je- 
der Tintenkanal (14) des Kopfelementkorpers ein 
mit einem Stufenabschnitt, der tiefer liegt als der 
Tintenkanal, geformtes vorderseitiges Ende auf- 
weist und jeweils mit einem entsprechenden, Tinte 
ausstoBenden Loch uber den Stufenabschnitt in 



wherein the nozzle plate (4*) includes deviation 
absorbing means (3a'-3e') which defines a plu- 
rality of regions corresponding to the respective 
printhead elements (1 ) and allows each region 55 
to independently move perpendicularly to a sur- 
face of the nozzle plate. 
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Verbindung steht. 

4. Tintenstrahldruckkopf nach Anspruch 1 , wobei je- 
der Tintenkanal (14) des Kopfelementkorpers ein 
mit Vorsprungen zum teilweisen Abschnuren des 
Tintenkanals geformtes ruckseitiges Ende auf- 
weist. 

5. Tintenstrahldruckkopf nach Anspruch 1, wobei der 
Kopfelementkorper (11) einen Ruckseitenabschnitt 
mit einem TinteneinlaB aulweist, der mit den jewei- 
ligen Tintenkanalen (14) in Verbindung steht. 

6. Tintenstrahldruckkopf nach Anspruch 1 , wobei das 
Tinte versorgende Mittel (5) an einem Ruckseiten- 
abschnitt des Kopfelementenkorpers befestigt ist 
und als Tinte verteilendes Glied dient, welches mit 
Tintenkanalen in Verbindung stehende, Tinte zufuh- 
rende Kanale aufweist. 

7. Tintenstrahldruckkopf nach Anspruch 1 , wobei die 
die Tinte ausstoBenden Locher (10) fur jedes 
Druckkopfelement in wenigstens einer Reihe ange- 
ordnet sind und die Reihe der die Tinte ausstoBen- 
den Locher in jedem Druckkopfelement in Richtung 
der Reihe der die Tinte ausstoBenden Locher um 
einen vorbestimmten Abstand relativ zu einer Reihe 
der die Tinte ausstoBenden Locher eines benach- 
barten Druckkopfelements versetzt ist. 

8. Tintenstrahldruckkopf nach Anspruch 1 , wobei die 
die Tinte ausstoBenden Locher (10) fur jedes 
Druckkopfelement in zwei Reihen angeordnet sind 
und diese zwei Reihen der die Tinte ausstoBenden 
Locher jedes Druckkopfelements relativ zueinan- 
der um einen vorbestimmten Abstand in Richtung 
der Reihen der die Tinte ausstoBenden Locher ver- 
setzt sind. 

9. Tintenstrahldruckkopf nach Anspruch 1 , wobei die 
die Tinte ausstoBenden Locher (10) in jedem 
Druckkopfelement unabhangig in einer ersten und 
einer zweiten Reihe von Tinte ausstoBenden L6- 
chern angeordnet sind, die zwei Reihen um einen 
minimalen Abstand voneinander plaziert sind und 
wobei die zweite Reihe der die Tinte ausstoBenden 
Locher jedes Druckkopfelements von der ersten 
Reihe der die Tinte ausstoBenden Locher eines be- 
nachbarten Druckkopfelements um einen Abstand 
versetzt ist, der ein vollstandiges Vielfaches des mi- 
nimalen Abstands betragt. 

10. Tintenstrahldruckkopf nach Anspruch 1 , wobei eine 
Dusenplatte (4) an deh Vordersertenabschnitten 
der Vielzahl von Druckkopfelementen befestigt und 
mit winzigen Dusenlochem ausgestattet ist, die ent- 
sprechend den die Tinte ausstoBenden Lochern an- 
geordnet sind. 



11. Tintenstrahldruckkopf nach Anspruch 10, wobei die 
Dusenplatte (4) ein Abweichungen auffangendes 
Mittel (3al-3e') beinhaltet, das eine Vielzahl von Re- 
gionen entsprechend der jeweiligen Druckkopfele- 

5 mente definiert, und welches jeder Region erlaubt, 
sich unabhangig senkrecht zur Dusenplattenober- 
flache zu bewegen. 

12. Tintenstrahldruckkopf nach Anspruch 1, wobei das 
10 die Abweichungen auffangende Mittel (3a'-3e') 

Schlitze umfaBt, die die entsprechenden in der Du- 
senplatte definierten Regionen nicht durchgehend 
umgeben. 

is 13. Tintenstrahldruckkopf nach Anspruch 11, wobei 
das Abweichungen auffangende Mittel (3a'-3e') 
Vertiefungen umfaBt, die die entsprechenden in der 
Dusenplatte definierten Regionen im wesentlichen 
umgeben. 

20 

14. Dusenplatte (4') fur einen Tintenstrahldruckkopf, 
gebildet aus einer Vielzahl von laminierten Druck- 
kopfelementen, die jedes einen eine Vielzahl von 
Tinte ausstoBenden Lochern (10) aufweisenden 

25 Vorderseitenabschnitt (la) besitzen und die Dusen- 
platte (4') an den jeweiligen Vorderseitenabschnit- 
ten (la) befestigt ist, 

wobei die Dusenplatte (4') ein Abweichungen 
30 auffangendes Mittel (3a'-3e') beinhaltet, das ei- 

ne Vielzahl von Regionen entsprechend der je- 
weiligen Druckkopfelemente definiert und wel- 
ches jeder Region erlaubt, sich unabhangig 
senkrecht zur. Dusenplattenoberflache zu be- 
35 wegen. 

15. Dusenplatte nach Anspruch 14, wobei das die Ab- 
weichungen auffangende Mittel (3a'-3e') Schlitze 
umfaBt, die die entsprechenden in der Dusenplatte 

40 definierten Regionen nicht durchgehend umgeben. 

16. Dusenplatte nach Anspruch 14, wobei das die Ab- 
weichungen auffangende Mittel (3a'-3e') Vertiefun- 
gen umfaBt, die die in der Dusenplatte definierten 

45 Regionen im wesentlichen umgeben. 



Revendications 

so 1 . T£te d'impression a jet d'encre comprenant une plu- 
rality d'elements de tete d'impression (1 ) ayant cha- 
cun une pluralite de trous d'ejection d'encre (1 0), un 
cable souple plat (2) etectriquement connecte aux 
elements de tfite d'impression respectifs, et un dis- 
ss positif de fourniture d'encre (5) pour alimenter les 
elements de tete d'impression respectifs en encre, 

dans laquelle chaque element de tete d'impres- 
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sion (1) comprend un corps d'element de t£te 
(11) en rSsine, le corps d'element de t§te pr6- 
sentant une paroi avant (la) qui comporte la plu- 
rality de trous d'ejection d'encre (10), le corps 
d'element de tete (11) presentant au moins une 
surface laterale dans laquelle sont formes une 
pluralite de passages d'encre en forme de rai- 
nure en creux (14) en communication avec les 
trous d'ejection d'encre respectifs (10), une 
membrane (12) portant une pluralite d'ele- 
ments pi§zoelectriques (13) en corresponden- 
ce des passages d'encre respectifs (14), la 
membrane (12) etant attachee a la surface la- 
terale (11a) du corps d'element de tete (11), 
dans laquelle la pluralite d'elements de tete 
d'impression (1) sont juxtaposes de sorte que 
leurs parties de paroi avant respectives (la) 
sont tournees dans une meme direction, et 
dans laquelle le cable souple (2) est insure en- 
tre des elements de tdte d'impression adja- 
cents (1 ) et tl comporte une configuration de ca- 
blage conductrice (22) ayant des bornes de 
sortie (25) electriquement connectees aux ele- 
ments piezoelectriques (13) des elements de 
tete d'impression respectifs (1). 

2. Tete d'impression a jet d'encre selon la revendica- 
tion 1, dans laquelle le cable souple (2) est alterna- 
tivement plte dans des directions oppos6es et inse- 
re tous les deux plis entre des elements de tete d'im- 
pression adjacents (1). 

3. Tete d'impression a jet d'encre selon ia revendica- 
tion 1, dans laquelle chaque passage d'encre (14) 
du corps d'6l6ment de tete comporte une extremite 
avant dans laquelle est formed une partie epaulee 
qui est plus profonde que le passage d'encre, le 
passage d'encre communiquant avec un trou d' 
ejection d'encre correspondant via la partie 6pau- 



6. Tete d'impression a jet d'encre selon la revendica- 
tion 1, dans laquelle le dispositif de fourniture d'en- 
cre (5) est fixe a une partie de paroi arriere du corps 
d'element de tete et sert d'element de distribution 



d'encre ayant des passages d'amenee d'encre en 
communication avec les passages d'encre respec- 
tifs. 

5 7. Tete d'impression a jet d'encre selon la revendica- 
tion 1,dans laquelle les trous d'ejection d'encre (10) 
sont agences en au moins une rangee pour chaque 
element de tdte d'impression, et la rangee des trous 
d'ejection d'encre dans chaque element de tete 

10 d'impression est decalee dans une direction de la 
rangee des trous d'ejection d'encre par un pas pre- 
determine, par rapport a une rangee des trous 
d'ejection d'encre dans un element de tete d'im- 
pression adjacent. 

15 

8. Tete d'impression a jet d'encre selon la revendica- 
tion 1 , dans laquelle les trous d'ejection d'encre ( 1 0) 
sont agences en deux rangees pourchaque 6le- 
ment de tete d'impression, et les deux rangees des 
20 trous d'ejection d'encre dans chaque element de te- 
te d'impression sont decalees I'une par rapport a 
I'autre dans une direction des rangees des trous 
d'ejection d'encre, par un pas predetermine. 

25 9. Tete d'impression a jet d'encre selon la revendica- 
tion 1 , dans laquelle les trous d'ejection d'encre (10) 
de chaque dlement de tete d'impression sont for- 
mes separ6ment en une premiere rang6e de trous 
d'ejection. d'encre et une deuxieme rangee de trous 
30 d'ejection d'encre, les deux rangees etant espa- 
cees I'une de I'autre par un pas minimal, et dans 
laquelle la deuxieme rangee de trous d'ejection 
d'encre de chaque element de tete d'impression est 
espacee d'une premiere rangee de trous d'ejection 
35 d'encre d'un element de tete d'impression adjacent 
par un pas qui est un multiple entier du pas minimal. 

10. Tete d'impression a jet d'encre selon la revendica- 
tion 1, dans laquelle une plaque a ajutages (4) est 
attachee a la pluralite d'elements de tete d'impres- 
sion, a I'endroit de leurs parties avant, la plaque a 
ajutages comportant de petits trous d'ajutage agen- 
c6s en correspondance des trous d'ejection d'en- 
cre. 

11. Tete d'impression a jet d'encre selon la revendica- 
tion 10, dans laquelle la plaque a ajutages (4) com- 
prend un dispositif d'absorption des ecarts (30a'- 
30e') qui d6finit une pluralite de regions correspon- 
dant aux elements de tete d'impression respectifs 
et permet a chaque region de se deplacer inddpen- 
damment, perpendiculairement a une surface de la 
plaque a ajutages. 

55 12. Tete d'impression a jet d'encre selon la revendica- 
tion 11 , dans laquelle le dispositif d'absorption des 
ecarts (30a'-30e') comprend des fentes qui entou- 
rent de facon non continue les regions respectives 



lee. 40 

4. T3te d'impression a jet d'encre selon la revendica- 
tion 1, dans laquelle chaque passage d'encre (14) 
du corps d'6lement de tdte comporte une extr6mit6 
arriere dans laquelle sont formees des saillies de 45 
maniere a etrangler partiellement le passage d'en- 
cre. 

5. Tete d'impression a jet d'encre selon la revendica- 
tion 1 , dans laquelle le corps d'element de tete (11 ) so 
comporte une partie de paroi arriere pourvue d'une 
entree d'encre en communication avec les passa- 
ges d'encre respectifs (14). 
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definies dans la plaque a ajutages. 

13. Tete d'impression a jet d'encre selon la revendica- 
tion 11, dans laquelle le dispositif d'absorption des 
hearts (30a'-30e') comprend des rainures qui en- 5 
tourent substantiellement les regions respectives 
definies dans la plaque a ajutages. 

14. Plaque a ajutages (4') pour une tete d'impression a 

jet d'encre formee par une pluralite d'elements de 10 
t£te d'impression en juxtaposition, ayant chacun 
une partie de paroi avant (la) pourvue d'une pluralite 
de trous d'ejection d'encre (10), la plaque a ajuta- 
ges (4') etant attachee aux parties de paroi avant 
respectives (la), 75 

dans laquelle la plaque a ajutages (4') com- 
prend un dispositif d'absorption des ecarts 
(30a'-30e') qui definit une pluralite de regions 
correspondant aux elements de tete d'impres- 20 
sion respectifs (1) et qui permet a chaque re- 
gion de se d^placer ind6pendamment, perpen- 
diculairement a une surface de la plaque a aju- 
tages. 

25 

15. Plaque a ajutages selon la revendication 14, dans 
laquelle le dispositif d'absorption des ecarts (30a*- 
30e') comprend des fentes qui entourent de facon 
non continue les regions respectives definies dans 

la plaque a ajutages. 30 

16. Plaque a ajutages selon la revendication 14, dans 
laquelle le dispositif d'absorption des ecarts (30a'- 
30e') comprend des rainures qui entourent substan- 
tiellement les regions respectives definies dans la 35 
plaque a ajutages. 
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Fig.4 
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Fig.11 
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Fig. 14 
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Fig. 16a 
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